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(57) Abstract 

A machine (10) for applying elastic (20, 22) to material (14) is provided that includes a conveyor (28) for carrying material (14). 
The conveyor (28) moves the material (14) in one direction (29a) along a flow padi (16). An elastic band ^rage (39) with a plurality of 
elongate elastic bands (20a, 20b, 20c, 22a, 22b, 22c) is provided for plication to die material (14). An Mastic feeder (44) has a feeder 
head (53. 54) that feeds the plurality of elasctic bands (20a, 20b. 20c. 22a, 22b. 22c) directly onto die material (14) while the feeder head 
(53. 54) moves lateraUy (55, 56) across the flow path (16). The feeder head (53, 54) is operable to feed the elastic bands (20a. 20b. 20c. 
22a, 22b. 22c) onto the material (14) while maintaining a selected spacing between individual elastic bands (20a, 20b, 20c, 22a, .22b, 22c) 
throughout the curved contour (21). 
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J TT^^ FT ACTir APFLTCATQR 
FTELD OF THE INVENTION 
The presoit inveaition is directed to apparatus and method for applying elastic to 
material, sudi as leg elastic on material for disposable di^jers, training pants, and the like. 
RACKGRQUNH AND SUM MARY OF THE INVENTION 
Disposable absorbent garments, sadi as children's diqiers and training pants, 
commonly incorporate dastic adjacent the leg openings of Uie garmoit for a snug fit ttiat 
mi«;wHt«>ft leakage fiom the garment leg region. The ^Ucation of elastic along the leg 
openings in such gaiments has beai the subject of a great deal of activity in the past. 

In particular, elastic positioned along the leg openings in a curved contour has 
been found desirable in minimizing leakage. However, existing machines have not proved 
entirely satisfactory in economically applying elastic in curved patterns to such garments. 

An object of the present invention is to provide a machine that applies dastic in 
an improved, curved contour to garment material. 

Another object of the present invention is to provide a machine suitable for 
application of dastic at high working speeds. 

It is a further object of the present invention to provide apparatus that 
economically applies such elastic. 

A further object of the present invention is to provide apparatus that applies 
20 individual bands of dastic with selected spacing between the bands throughout the curved 
contour. 

In accordance with the present invention, a machine for flying elastic to 
garment material is provided that includes a conveyor for carrying garment material. The 
conveyor moves in one direction along a flow path. An elastic band storage with a plurality of 
25 elongate elastic bands is provided for ai^Ucation to the garment material. An elastic feeder 
has a feeder head that feeds the plurality of dastic bands directly onto the garm«it matmal 
carried by the conveyor while the feeder head moves laterally across the flowpath. The lateral 
movement of the feeder head across the moving conveyor applies the elastic bands to the 
material ma curved contour. The feeder head is further <^>erable to feed the elastic bands 
onto the material while maintaining a selected spacing between individual elastic bands 
throughout the curved contour. 

Also in accordance with the present invention, a method is provided for applying 
elastic to garment material that includes the stqss of moving the material in one direction 
along a flow path, providing a source of a plurality of elongate eUttrtic bands, guiding the elastic 
35 bands directly onto the material in a pattern moving laterally across said material relative to 
said one direction sudi that the elastic bands are ^lied to die material in a curved contour, 
and mamtaining a selected side-to-side spacing between individual elastic bands throughout the 
curved contour. 



30 
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RRTFF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a top plan view of a machine for applying leg elastic to gannent 
material according to an embodiment of the present invention, having portions broken away to . 
reveal underlying structure. 
5 FIG. 2 is a side view of the embodiment of FIG. 1. 

FIG. 3 is an enlarged exploded perspective view of a feeder head Aawn in 
FIGS. 1 and 2. 

FIG. 4 is a top plan view of the feeder head shown in FIG. 3. 
FIG. S is a side view of the feeder head shown in FIG. 3. 
10 FIG. 6 is an enlarged end view of elastic grippers shown in FIGS. 1 and 2. with 

die drum conveyor on which the grippers are mounted shown cut-away. 

FIG. 7 is an side view of one elastic gripper shown in FIG. 6. 
FIG. 8 is a cut-away top plan view of a machine for applying leg elastic to 
garment material according to an alternate embodiment of the present invention, showing a 
15 portion of the machine on one side of the longitudinal center line of fhe machine. 

RG. 9 is an enlarged top view of die feeder head of the embodiment shown in 

FIG. 8. 

FIG. 10 is a cut-away top plan view of a machine for applying leg elastic to 
garment material according to yet another alternate embodiment of die present invention, 
20 showing a portion of the machine on one side of the longitudinal center line of the machine. 

FIG. 11 is an enlarged elevaticmal view of the feeder head and leading positioning 
lingers of FIG. 10. 

FIG. 12 is an eailarged view taken along line 12-12 in FIG. 10. 
FIG. 13 is a top plan view of the elastic gripper and cam shown in FIG. 12. 
25 FIG. 14 is a cut-away top plan view of a machine for applying leg elastic to 

garment material according to another altmiate embodiment of the present invoition, showing 
a portion of the machine on one side of the longitudinal center line of the machine. 

FIG. 15 is a cut-away top plan view of a machine for applying leg dastic to 
gannent material according to an additional alternate embodiment of the present invoition, 
30 showing a portion of the machine on one side of the longitudinal center line of the machine. 

FIG. 16 is an barged top view of the feeder head of the embodiment shown in 

FIG. 15. 

FIG. 17 is a partially cut-away top plan view of a machine for applying leg elastic 
to garment material according to another alternate embodiment of the present invention. 
35 FIG. 18 is a view taken along line 18-18 in FIG. 17. 

FIG. 19 is an enlarged perspective view of the top of the feeder head of the 
embodiment sh wn in FIG. 17. 

FIG. 20 is an enlarged view taken along line 20-20 in FIG. 18. 
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FIG. 21 is an enlarged perspective view sli wing the bott m of the feeder head of 
the embodiment shown in FIG. 17. 

FIG. 22 is an enlarged bottom view of the feeder head of the embodimmit shown 

in FIG, 17. 

5 FIG. 23 is an mlarged perspective view showing one gnpper of FIG. 17. 

FIG. 24 is an enlarged view of a portion of the gripper of FIG. 17, lowing a cam 
extending a gripper spring. 

DESCRTPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 
Referring first to FIGS. 1 and 2. apparatus generally indicated at 10 is 

10 oonstnicted according to an embodiment of the invention. The apparatus illustrated is 
^)ecifically adapted to produce disposable diapers or training pants, but it should be 
understood that it is not limited to such products. 

As is known, disposable diapers and training pants generally include an outer, or 
backing, sheet of a liquid impervious material, onto which an absorbent pad is placed. A liquid 

15 pervious liner, or iimer, sheet is placed thereon to encase the absoibrat pad Iherdietweea, 

One garmmt and method of manufacture is illustrated in U.S. Patent No. 4,726,807to Young 
and Lancaster, which is herein incorporated by reference to illustrate typical materials used 
and known methods of manufacturing such gamiCTts. 

In the manufacture of such products it is often desirable to provide contoured 

20 strands, or bands, of elastic material extrading generally longitudinally between the backing 

and liner sheets to produce elasticized leg opening areas for the garment produced. Since such 
products often are manufactured on assembly lines in which the garments material moves 
substantially continuously longitudinally, in what is referred to as the "machine direction," the 
elastic is placed on a moving web with the elastic stretched and extending generally 

25 longitudinally along the machine direction. 

Referring to FIGS. 1 and 2, an elongate sheet, or web, of backing material 14 
having a selected width is moved in one direction along a flow path 16 which extends in the 
machine direction. As is seen in FIG. 2, an elongate absorbent pad 15 is placed on backing 
material 14, and an elongate sheet of iimer liner material 17 is laid thereover. 

30 For exanq>le, the liquid impervious back sheet 14 may be of a thin thermoplastic 

material, such as a pigmented polyethylrae film having a thickness in the range of 0.02-^.04 
mtn The liquid pervious liner sheet 17 may be a carded polyester fiber with a latex binder or 
a 8pnn-bonded polypropylene having continuous fibers and thermally bonded by patterned 
cy l^Hflr rolls. The liner sheet may be impregnated with a surfactant to render it hydrophilic. 

35 The absorbent pad 15 may be of wood fibers or other fibers, such as chemical wood pu^, or 
any other suitable moisture absorbing material sudi as commerdally available flufiTpulp or a 
fluffed bleached craft soft wood pump. 
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A first and second set 20, 22 of elongate elastic lements, each set herein shown 
as including individual elastic bands 20a, 20b, 20c, and 22a, 22b, 22c, extending gen rally 
longitudinally along the flow path 16 and are adhered to the backing material 14. The first and 
second sets of bands 20, 22 are arranged in a symmetric, curved contour, or pattern 21 that 
5 generally resembles a r^>eating hour-glass pattern, with inboard regions 25, diagonal regions 
26, and outboard xegions 27. A contoured dashed line 19 positioned along the sets of bands 
20, 22 indicate leg contour cut-out lines at which leg op^iings will be severed from the 
gannent in the manufocturing process. The sets of bands 20, 22 will elastidze the leg <^ieiiing 
legions of the garments produced. 
10 Describing the apparatus, and referring still to FIGS. 1 and 2, a circular conveyer 

drum 28 is supported on and driven about a central axle 29. The direction of rotation is 
indicated generally by arrow 29a. The peripheral face 30 of the drum supports backing 
material 14 as it travels from the bottom side of the dmm to the top side of the drum in 
FIG. 1. As is seen in FIG. 2, the drum is wider than the usual width of material to be carried 
15 thereon so that it can accommodate sheet material of different widths. 

An adhesive applicator for applying adhesive to the side of the backing material 
sheet 14 that receives Oie dastic is generally indicated at 31. The adhesive ^licator 31 
preferably sprays adhesive onto the backing material upstream of the conveyor drum 28 to 
prevent accumulation of any possible overspray on the conveyor drum 28. The adhesive may 
20 be applied over the entire outward width of the backing material sheet 14 to provide adhesicm 
for the sets of bands 20, 22 and pads 15. 

A nip roller 32 is mounted above the conveyor drum 28 for powered rotation 
about an axle 32a substantially parallel to drum axle 29, The nip roller counter-rotates reUtive 
to the conveyor drum in the direction indicated by arrow 33 and presses against drum 28 at a 
25 nip 34. The roller 32 carries liner material 17 adjacent and overlying backing material 14. The 
sets of bands 20, 22 are pressed tightly between the drum 28 and the nip roller 32 at nip 34. 
This, as will be discussed later, serves to press the backing and liner materials 14. 17 tightly 
together ovw the sets of bands 20,22. 

A pad conveyor 36 is operable to carry Icmgitudinally spaced pads 15 and insnt 
30 them at the nip 34 into the space between baddng sheet 14 and liner dieet 17, such diat a pad 
will be carried by the backing and liner sheets through the nip between drum and roha 28, 32 
and be captured befcwe^ the two sheets. 

The combined backing and liner sheet with an absorbent pad encased 
therebetween are carried downstream, to the right in FIGS. 1 and 2, and are supported on 
35 subsequent rollers 38a, 38b (FIG. 2) and ther conveyor mechanism in th syst m as they are 
moved therealong. 

Ref rring now more specifically to the apparatus for appl3ring the sets of elastic 
bands 20, 22 and referring to FIG. 2, an elastic storage container is generally indicated at 39. 
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An 1 ngate strip of elastic material 39b is drawn from container 39 and carried in the 
diiection of arrow 40. The elastic strip material already has been scored during its 
manufex:ture such that it is easily split into two sets 20. 22 of three elastic bands each 20a. 20b. 
20c, and 22a, 22b, 22c. 

5 An example of the elastic used is 0.015 inch by 0.027 inch, three-end natural 

ruWer obtained from Fulflex. However, the elastic may be any form of elasticixed matmal 
yAuch may be found to be desirable for producing the product at hand. Examples of other 
materials whidi might be used are polyurethane. ribbon elastic, lycm strands, or odiers used in 
the industry. 

10 A splitter device which produces this function and also provides initial tmsioning 

of the strands is indicated generally at 41. This splitter device includes a first pair of powered 
counter-rotating rollers 42a between which the elastic strip 20 is moved. A second set of 
powered counter-rotating rollers 42b are positioned down^ream from rollers 42a with the 
elastic bands moving between the rollers 42b. Rollers 42b are driven at a speed slightly higher 

15 than rollers 42a, such that the elastic band are stretched in tension. A plurality of spaced pins 
43 are disposed between rollers 42a, 42b with the elastic bands being routed about the pins to 
separate the elastic strip 20 into six individual bands. 

As shown in FIG. 1, an elastic feeder is positioned above the conveyor drum 28 
and generally indicated at 44. An elongate support member 48 extends from a frame 46 

20 laterally across a machine centerline 51 that extrads along the center of the drum faco 30 at 
the colter of flow path 16. Elongate first and second swing arms 50. 52 are pivotally mounted 
to the support member 48 at proximal swing arm ends 50a, 52a. The swing arms 50. 52 are 
mounted symmetrically on either side of the machine centerline 51. The swing arms 50. 52 
ext^d generally in the flow path direction and support elastic feeder heads 53, 54 at the distal 

25 swing arm ^ds 50b. 52b. 

Arms 50, 52 are mounted to swing in a reciprocating, simultaneous and 
symmetric feshion across the flow path 16. Accordingly, the feeder heads 53,54 are swept in 
reciprocating, simultaneous and symmetric arcuate, mirror-image sweq> paths 55, 56 thai 
extend laterally across the flow path 16. Applying the sets of elastic bands 20. 22 from the 

30 reciprocating feeder heads directly to the moving sheet of backing material 14 produces the 
symmetric curved elastic "hour glass" contour 21. 

Although the sets of bands 20, 22. shown in FIG. 1 are covered with hnsr 
materia] 17, they are shown in solid lines for clarity. The relatively small diamet^ of the nip 
roller 32 permits the feeder heads 53. 54 to be positioned close to the nip 34 to promote the 

35 precise applicati n of the elastic bands. 

As will be appreciated by attention to FIG. 1, the shape of the elastic contour 21 
is i^ated to the ratio of the rate of lateral motion of the feeder head across the flowpalh 16 
(feeder rate) and the rate of motion of die conveyor drum fisce 30 in the flowpatfa direction 16 
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(conv yor rate). In general, the elastic is applied at a maximum angle relativ to the flow path 
16 when the feeder rate is at its maximum speed. Accordingly, the maximum feeder rate 
coiresponds to the contour diagonal portion 26. Conveisely, the elastic is iqyplied parallel with 
fhe flow path ixiien the feeder rate is zero, meaning the feeder head 53 is statiomuy . 
5 Mathematically expressed, the elastic bands of the diagonal region 26 extend relative to the 
flow path 16 at an angle = arctan (feeder rate -f- conveyor rate). 

Arms 50, 52 are swung by a cam mechanism 57. The mechanism includes a cam 
mounting plate 57a that is mounted on the frame 46 and supports a horizontally rotating cam 
58. The cam 58 actuates a locker plate 59, which has a top comer 59a and opposing base 
10 comers 59b, 59c that generally describe the comers of a triangle. The plate 59 rocks about a 
vertical rocker post 60 received through the middle of the triangle base region. A roller at the 
plate top comer 59a is engaged by the cam 58 to rock the plate 59. A resilient biasing 
member 61 extending from the frame 46 engages the top comer 59a of the plate 59 to urge the 
roller into snug engagement with the cam 58. The snug engagement yields a smooth rocking 
15 action for the plate 59. 

The shape of the curved elastic contour 21 is varied by varying the shape of the 
cam 58. In the preferred embodiment, the cam is shaped m a 6th order polynomial curve to 
obtain Oie comply curved contour 21 shown in FIG. 1. The preferred elastic contour 21 yields 
garmrats with leg elastic having varying selected curvature from firont to rear about the 
20 garment leg openings. Thus, any of a variety of elastic curves that are effective in retaining 
mcMsture may be produced through application of the cam mechanism. If a sin^>le smooth 
curved contour is desired, an eccentrically mowted circular cam could be used. 

The cam mechanism 57 may be driven by a belt 62 and pulley 63a, 63b 
mechanism. A cam pulley 63a is mounted on cam shaft 63c beneath the cam 58 in planar 
25 registration with a drive pulley 63b that is mounted on a powered drive shaft 65. The bdt 62 is 
trained about the pulleys 63a, 63b to drive die cam 58. 

First and second connecting rods 64,66 extmd from proximal pivot att a chment s 
64a, 66a at die opposing base comers 59b, 59c of die rocker plate 59. to distal pivot 
attacdiments 64b. 66b on intermediate portions of the swing arms 50,52. The first ccmnecting 
30 rod 64 is ^rter dian die second connecting rod 66. The rodcer post 60 is positioned slightly 
downstream along the flow path 16 relative to the distal pivot attachments 64b, 66b, such diat 
the connecting rods 64, 66 swing their respective swing arms 50, 52 through substantially 
identical swing angles. In diis way, die attached feeder heads 53, 54 move dirough substantially 
identical arcuate paths 55, 56. 
35 The feeder head 53 of FIGS. 1 and 2 is shown enlarged in FIGS. 3-5. The feeder 

head 53 is adapted to apply tiiree elastic bands 20a, 20b, 20c widi a constant, equi-distant 
spacing between adjacent elastic bands, throughout the curved elastic contour 21. Further 
details and alternative embodimrats of the feeder will be discussed hereafter. 
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Preferred Embodiment 
As shown in FIG. 1, the feeder heads 53, 54 extend downward from the distal 
ends of swing arms 50, 52. The feeder heads are cylindrical and oriented generally 
peipoidicular to the flowpath 16. The feeder heads 53, 54 are fixed relative to the swing arms 
5 50.52. 

As shown enlarged in FIGS. 3—5, a diagonal slot 82 in tiie swing ann SO guides 
the elastic bands 20a, 20b, 20c to the feeder head 53. The slot 82 is cut into the inboard 
portion of the swing arm 50 adjacent the feeder head 53 and exteads rearward (c^iposite the 
flow path 16) to the longitudinal center of the swing arm 50. 

10 The three bands 20a, 20b, 20c are guided from above through the diagonal slot 82 

to the feeder head. A central band 20b is guided through a c^tral slot 84 in the feeder head 
53. The cratral slot 84 extends diagonally from the top edge of the feeder head to the center 
of the bottom surfEice 85 of the feeder head 53. The top of the c^tral slot 84 is positioned 
adjacent the terminus of the diagonal slot 82 at the swing arm centerline. The central band 

15 20b extends through the central slot 84 for constant application from the center of the feeder 
head bottom. 

The outermost elastic bands 20a, 20c are guided through a pair of opposuig, 
L-shaped guides 86a, 86b around the circular periphery of the feeder head 53. The L-sh^)ed 
guides 86a, 86b extend horizontally from a rear portion of the cylindrical feeder head 53. Each 
20 L-shaped guide 86a, 86b has a distal leg directed inwardly toward the opposite L-duiped guide. 
The guides 86a, 86b are closely q>aced such that the outer elastic bands 20a, 20c are constantly 
applied tangentially from the cylindrical feeder head 53. The feeder head has a diameter equal 
to the selected pacing between the outermost individual elastic bands 20a, 20c. 

The constant application of the central elastic band 20b from the center of the 
25 cylindrical feeder head 53, and the constant application of the outermost elastic bands 20a, 20c 
tangentially from the periphery of the feeder head 53, yield a constant equi-distant spacing 
between adjacent bands 20a, 20b, 20c througjiout the curved elastic ccmtonr 21. FIG. 1 diows 
an overview of such an elastic contour 21. 

The cylindrical feeder head 53 may also be utilized to apply a single dastic band 
30 through the central slot, or about the head periphery. Alternatively, die feeder head 53 may 
apply a pair of elastic bands with constant equidistant spacing. In this case one of the bands 
may be guided through the central slot 84 and one about the head periphery, or both bands 
may be guided about the head periphery. 

In another aspect of the inv^tion, elastic grippers 88 are fixed at intervals along 
35 th opposing outboard edges of the conv^er dnmi face 32, as shown in FIG. 1. The width f 
the material sheets 14, 17 is selected such that the material is positioned between the gnppcts 
88. The nip roller 32 is longitudinally somewhat sfaoito' than the drum conv yer 28, so diat 
the nip roller -32 rotates betweoi the opposing grippers 88. 
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The grippers are adapted to hold the lastic bands 20a, 20b, 20c of th outboard 
contour region 27 in I nsion outboard of the material. As sh wn in FIG. 1, the feeder head 53 
sweeps laterally to an outboard position adjacent the grippers 88 such that the elastic bands 20 
are applied outboard of the material 14. 17. nip roller 32, and gripper 88. Th© elastic bands 20 
5 applied outboard of the grippers 88 and nip roller 32 are not pinched at flie nip 34 and thus 
contract inward into engagement with the gripper 88. 

As shown enlarged in FIGS. 6 and 7. the gripper 88 is elongate and has a 
longitudinal slot 90, or holding bay, in the outboard face 91 that receives the contracting elastic 
bands 20. A locking pin 92 having a notch 96 extends through a bore 93 in the gripper and is 
10 actuable to grip the elastic bands 20 within the slot 90. The pin 92 is mounted upon a coil 
spring 94 to normally bias the pin upwardly to a lock position. In the lock position, the pin 
notch 96 moves into an upper portion of the bore 93, and the top 97 of the pin 92 protrudes 
from the top of the gripper 88. 

To receive the elastic bands 20a, 20b, 20c, a stationaiy cam 98 dq>resses the 
15 locking pin top 97 such that the pin notch 96 moves dovynwardly into alignment with the slot 
90. As shown in FIG. 2, the cam 98 is fixed adjacent the nip 34 to depress the locking pin 92 
as the elastic is applied outboard of the gripper 88. The cam 98 releases the pin 92 
downstream of the nip 34 to return the pin 92 to the lock position wherein the elastic is 
gripped between the bottom of the notch 96 and the top of the Icmgitudinal slot 90. 
20 The elastic bands 20a, 20b, 20c gripped by the grippers 88 extend outwiardly in 

tension from opposing edges of the overlaid sheets 14. 17 of garment material. A cutting blade 
100 mounted downstream of the nip 34 severs the gripped outboard elastic bands adjacent flie 
edges of the overlaid sheets 14, 17. 

The grippers 88 release the severed lengths of elastic adjacent the bottom side of 
25 the drum 28. stationary release cams 102 are positioned on either side of the bottom of the 
conveyor drum 28 to depress the locking pins 92 and permit the severed l^gths of elastic to 
fiedl out of the grippers 88. 

Since the outboard elastic contour region 27 is scrapped in this ^nbodiment, a 
gmamt is formed with elastic bands 20a. 20b. 20c ext^dmg about die leg op^gs. but not 
30 fully up the sides of the garment. 

Alternate Embodiment No. 1 
FIGS. 8 shows a machine embodiment with a pivotal feeder head 53c that 
permits selected spacing between a plurality of individual elastic bands. In this case, the feeder 
h fta d is adapted to apply four bands 20a, 20b, 20c, 20d. 
35 As best shown in FIG. 9, the feeder head 53c is pivotally attached t the distal 

end of the swing arm 50c. The feeder head 53c is block-shaped, with four elastic outtet 
q)ertures 104 for applying the four elastic bands. The apertures 104 extend vertically throus^ 
the head in a fixed spatial relation to one anotho-, and are aligned in an iq)erture line 107 



3NSDOC1D: <WO_9528902A1 J^> 



wo 95/28902 PCTAJS9S/05154 



extending across the bottom surfac of the head 53c. The elastic bands 20a-20d are guided 
through the top of the apertures 104 and exit the bottom of the apertures along the aperture 
line 107. 

The feeder head 53c pivots about a vertical pivot pin 108 at the distal end of the 
5 swing arm 50c. The distal end of the swing ann 50c has an enlarged orientatian sorfece 110 
extending perpendicular to the length of the swing arm 50c. A biasing means, such as a 
torsion spring 112, biases the feeder head 53c against the orientation surface 110 to nonnaUy 
orient the aperture line 107 substantially perpendicular to the length of the swing arm 50c. 

The torsion spring 112 has a coiled portion 114 that is centered about the pivot 
10 pin 108. First and second lever arms 116, 118 extend from opposite ends of the coil 114. The 
first lever arm 1 16 is held static by an anchor pin 120 extending from the top of the swing arm 
50c. The second lever arm 118 engages the feeder head 53c to pivotally bias it against the 
orientation surface 110. 

A cam 105 is positioned adjacent the inboard portion of the arcuate path 55c 
15 (FIG. 8) traced out by feeder head 53c to selectively pivot the feeder head. The cam 105 has a 
curved cam face 122 that is engaged by a roller 124 on the inboard downstream comer of the 
feeder head 53c. The elastic bands 20a-20d extend from the aperture line 107 bmeath the cam 
105 for application adjacent the nip 34c. 

As best appreciated by referring to FIG. 8. the selected pivoting of feeder head 
20 53c, and thus the contour of the cam face 122. is related to the foregoing discussion of the 

ratio of the feeder rate and conveyor rate. With this relationship in mind, the application of 
the dastic contour regions 25c, 26c, 27c will now be described. 

The diagonal elastic portion 26c is applied ^en the swing arm 50c is 
substantially parallel to the flow patfi 16c. In other words, the aperture line 107 is substantially 
25 perpendicular to the flow path 16c. Since the bands 20a, 20b, 20c, 20d extend diagonally from 
the a^ierture line 107, the spacing between the elastic bands of the diagonal portion 26c is 
narrower than the spacing between the apertures 104. The spacing becomes narrower as the 
angle (designated by arrow 125) between the contour diagonal portion 26c and the flow axis 
16c increases. Expressed mathematically, the spacing between the individual elastic bands 
30 20a— 20d — (spacing between outlet i^rtures 104) x cos (angle 125). 

The feeder rate momentarily becomes rero at each end of the arcuate path 55c. 
At the outboard end of the arcuate path 55c where the outboard elastic region 27c is ^lied, 
the swing arm 50c is slightly angled from the flow path 16c by one^f of the included angle 
(designated by arrow 126) of the arcuate path 55c. Thus, the aperture line 107 is angled from 
35 the perpendicular to the flow path 16c by the same amount. Th elastic is applied parallel to 
the flow path 16c so that the spacing between the individual lastic bands 20a-20d is slightly 
less than the spacing betweoi the q>eTtures 104 (but greats than tfie spscmg between ttie 
bands of the diagonal portion 26c). Mathematically described, the placing between die Mastic 
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bands of the outboard region 27c « (spacing between the utlet apertures 104) x cos (angle 
126). 

At the inboard end of the arcuate path 55c where the inboard elastic region 25c 
is applied* the cam 105 pivots the feeder head 53c to avoid the relatively wide spacing of the 

5 outboard region 27c. The cam 105 pivots the feeder head 53c so that the elastic bands exit 
from the outlet line 107 at an angle generally equal to the angle of the diagonal region 26c 
relative to the flow axis 16c. Therefore, the spacing between the elastic bands 20 of the 
inboai^ region 25c and diagonal region 26c is substantially equal. 

In order to maintain the equal spacing, the cam 105 gradually pivots the feeder 

10 head 53c as the feeder rate decreases near the inboard end of the arcuate path 55c. Expressed 
mathematically, the aperture line 107 pivots by an angle = arctan ((maximum feed rate - feed 
rate) -3- (conveyor rate)). Thus» at the inboard end of the arcuate path 55c where the feed rate 
is equal to zero, the aperture line 107 is pivoted at an angle = arctan (maximum feed rate 
conveyor rate). 

15 In another aspect of this embodiment, the entire elastic contour 21c is encased 

between the overlaid backing sheet 14c and liner sheets 17c. To encase the entire elastic 
contour, the drum 28c and nip roller 32c are as least as long as the width of the material 14. 
17. No grippers are required. 

An outboard margin portion 129 of the backing and liner sheets, including the 

20 encased outboard elastic region 27c, is trimmed away as waste. A cutting blade 130 is fixedly 
positioned for this purpose downstream of the nip roller 32c. Thus, a garm»t is formed with 
elastic bands 20a-20d ^tending about the leg openings, but not con^>letely up the garment 
sides. 

Alternate Embodiment No. 2 
25 FIGS. lO— 12 show another alternative embodiment with a cam 105d and 

pivotable feeder head 53d similar to those shown in FIGS, 8 and 9. The feeder head 53d is 
pivoted by a cam 105d at the inboard end of the arcuate path 55d to maint a in constant spacing 
between elastic bands at the inboard 25d and diagonal 26d contour portions. 

As shown in FIG. 10, however, the outboard contour regions 27d «tend laterally 
30 outboard of the edge of the material sheets 14d, 17d. The outboard extendmg elastic regions 
27d are gripped in tension by elastic grippers 88d. The grippers 88d are mounted at intervals 
on a second conveyor 132 to receive the bands of each outboard elastic region 27d. The 
second conveyor 132 runs parallel to one side of the flow path 16d at a speed equal to the 
ccmveyor speed. The conveyor 132 may run about a pair of powered spaced rollers 135. 
35 The feeder head 53d moves adjacent the gripper 88d when at the outboard end of 

the arcuat path 55d. When so positioned, the feeder head 53d applies the bands 20a, 20b, 
20c, 20d to the gripper 88d. 
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The gripper first receives the bands between a plurality of vCTtical positioning 
fingers 134a that extend in a row transversely across the second conveyor 132. As sho>vn in 
FIG. 11, the bottom surface of the feeder head 53d has a plurality of protruding feeder fingers 
136 through \^ch the outlet apertures 104d extend. The moving positioning fingers 134a 
5 interdigitate with the feeder fingers 136 such that the dastic bands 20a, 20b, 20c, 20d aie fed 
between the portioning fingers 134a. 

The tension in the dastic bands 20 causes die bands to move into position against 
the positioning fingers 134a. The fingers have substantially inverted conical diapes diat 
securely urge the elastic bands 20a, 20b, 20c, 20d downwardly toward the second conveyor 132. 
10 As the second conveyor continues and the feeder head 53d remains at the 

outboard stationary position, the bands 20a, 20b, 20c, 20d are further threaded through the 
gripper 88d. As shown in FIGS. 12 and 13, the gripper 88d includes a pair of gripper plates 
138 that sandwich a slidable spring-biased locking plate 140 therebetweai. A pin 148 fixed in 
both gripper plates 138 extends through an elongate slot 150 in the locking plate to 
15 interconnect the plates 138, 140. 

The gripper plates and locking plate, respectively, have a plurality of upwardly 
oriented gripper fingers 142, and locking fingers 144. The locking plate 140 is ordinarily biased 
by the spring 139 to offiset the gripper and locking fingers 142, 144 in a lock position (FIG. 12). 

The locking plate 140 has a roller 145 that is engagable by a stationary cam 146 
20 to sli^ the locking plate to an op«i position. As shown in FIG. 13, the gripper and lodcing 

fingers 142, 144 are aligned to interdigitate with the feeder fingers 136 in the open position. In 
this fashion, the feed head positions the bands 20a, 20b, 20c, 20d between the open fingers 142, 
144 of the gripper 88d. 

As the gripper 88d moves past the feeder head 53d, the cam 146 releases the 
25 locking plate to return the gripper 88d to the lock position herein the bands are gripped 
between the offset fingers 142. 144 (FIG. 12). 

A trailing row of positioning fingers 134b. sunihir to fingm 134a, next 
interdigitate with the feeder fingers 136 to position the trailing bands of the outboard contour 
region 27d. The feeder head 53d then swings inboard to apply the diagonal elastic region 26d. 
30 As best illustrated in FIG. 10, the leadmg and trailing fingers 134a, 134b position the elastic 
bands sudi diat the diagonal contour region 26d relative to die flow axis 16d is at a selected 
angle. 

As shown in FIG. 10. the outboard elastic region 27d gripped by the gripper 88d 
is severed at the edge of the assembled material sheets 14d, 17d. A stationary cutting blade 
35 130d is positioned downstream from the roller 32d to first sev r the leading bands f th 

outboard contour 27d. The trailing bands of the outboard contour region 27d remain held in 
tension by the gripper 88d until severed by cutter 130d. 
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Alternate Embodiment No. 3 
The embodiment shown in FIG. 14 has a pair of cams 105e, 152e positioned at 
both ends of the arcuate feeder head path 55e to provide constant q>acing betwera the 
individual elastic bands 20 throughout the inboard, diagonal, and outboard elastic regions 2Se, 
5 26e. 27e. 

Cam lOSe is positioned adjacent the inboard end of arcuate path S5e to pivot the 
feeder head S3e as described in the first alternate enobodiment (FIGS. 8 and 9). As shown in 
FIG. 14» opposing cam lS2e is positioned adjacent the outboard md of arcuate path 55e to 
similarly pivot the feeder head 53e as the bands 20a, 20b» 20c, 20d of the outboard elastic 
10 region 27e are applied. 

The feeder head 53e has rollers 124e at both ends for engaging the <^iposing 
cams lOSe, 152e. 

Feeder head 53e is somewhat similar to feeder head 53c of FIGS. 8 and 9. 
However, feeder head 53e must be able to pivot on both sides of the distal end of swing arm 
15 50e. Thus, as shown in FIG. 14, the swing arm 50e does not have an enlarged distal 
orientation surface. 

Feeder head S3e may be provided with resilient biasing means to normally urge 
the feeder head into a perpmdicular position at the distal end of swing arm 50e. Alternatively, 
the opposing cams lOSe, 152e may be extended to abut and form a unitary cam sur&ce. Sudi 
20 a unitary cam may continuously position the feeder head if both toilers 124e continuously 
engage unitary cam surface, in which case no biasing means is needed. 

The material ^eets 14e, 17e have a selected width to encase the entire Mastic 
contour 21e. Thus, theie is no need for scrai^ing a margin portion of die material. In this 
way, a garment is produced with an elastic contour 21e having constant spacing between the 
25 bands 20a-20d, and extending completely up the sides of the garment. 

Alternate Embodiment No. 4 
The embodiment shown in FIGS. 15 and 16 has a feeder head 53f that is freely 
pivotable about a vertical pivot shaft 108f at the distal end of the swing aim 50f. 

The feeder head 53f is freely pivoted by the tension of the elastic bands 20a, 20b, 
30 20c 20d held at the nip 34f, as the feeder head 53f moves laterally across die flow path 

(FIG. 15). The pivoting is such that the elastic bands 20 generally always ext^ perpendicular 
to the iq>6fture line 107f. 

Thus, in a machine environment without grippers 88, 88d, the qyplied elastic 
bands 20a, 20b, 20c, 20d always have a spacing equal to the spacing between the outlet 
35 apertures 104f, In such an embodiment, band spacing remains constant throughout the 

inboard 25f, diagonal 26f, and outboard contour regions 27f. Mathematically expressed, the 
apertuie line 107f is pivoted to an angle relative to the flow path 16f = arctan (feeder rate -t- 
conveyor rat ). 
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FIG. 15 shows materials 14f. 17f having a selected width to completely encase all 
legions 25f,26f.27f of the elastic contour. While no trimming of an material edge margin is 
shown* such trimming, may be undertaken if desired. 

Aitemative Embodiment No. 5. 
5 FIGS. 17—24 shows another embodiment of a leg elastic applicator. As shown in 

FIG. 17, swing arms 50g, 52g are pivotally reciprocated across the flow path 16g by first and 
second connecting rods 64g,66g. First rod 64g intercomiects the rocker plate 59g and the 
swing arm SOg, and second rod 66g interconnects Che pair of swing arms 50g, 52g. Svch a 
connecting configuration permits a relatively short second rod 66g to help minim i z e connecting 
10 arm inertia during machine operation. 

Arm 50g pivots about a pivot shaft 250c ext^ding from a support member 48g. 
The upstream end of arm 50g is pivotally attached to connecting rod 64g at a pivot shaft 250a, 
spaced a selected distance from pivot shaft 250c. 

Connecting rod 66g is pivotally attached to arm 50g at a pivot shaft 250d, which is 
15 spaced an equal selected distance downstream from the shaft 250c. Rod 66g extends to attadi 
at a pivot shaft 252a on the upstream end of swing arm 52g. Swing arm 52g pivots on the 
support member 48g at pivot shaft 252c, which is spaced the selected distance downstream 
from shaft 252a. The equal selected spacings betweoi pivot shafts permit the swing arms 5Qg, 
52g to pivot symmiBtrically through identical swing angles. 
20 Swing arms 50g, 52g are telescopic. As best seen in FIG. 18, buttons 252e 

supported by spring 252f protrude from the top and bottom of swing arm 52g to lock the arm 
in an extended position. The buttons 252e may be manually depressed into the arm so that a 
distal portion 252b of the arm 52g may be telescopically retracted into the arm. 

As shown in FIGS. 19—22, this embodiment has a feeder head 53g that applies 
25 three elastic bands 20a, 20b, 20c from three platforms 254a, 254b, 254c having differoit 

elevational levels. The elastic bands 20a, 20b, 20c are guided to the feeder head 53g around a 
guide bar 256 extending laterally across the top of the feeder head 53g. The elastic bands 20a, 
20b 20c are guided dirough band grooves 258a, 258b, 258c defined vertically through the back 
of feeder head 53g. 

30 As best shown in FIGS. 20—22, the outside elastic bands 20a and 20c are guided 

around vertical outer side guide surfaces 260a and 260c. The guide surfeces 260a, 260c have 
arcuate contours diat together define a circular profile (see FIG. 22). The guide surfaces thus 
permit a selected constant spacing between the elastic bands 20a, 20b, 20c in a way similar to 
the cylindrical feeder head 53b shown in FIGS. 3—5. 

35 As gen rally shown in FIGS. 17 and 18, the feeder head 53g applies the elastic 

bands from the three offset platforms to cooperate with an aitemative elastic gripper 288. As 
shown in FIG. 17, outboard extending elastic regions 27g are gripped in t^asion by grippess 
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288, which are mounted at intervals along the opposing outboard edges of the conveyor drum 
face 32g. 

The gripper 288 engages the elastic bands 20a. 20b, 20c when the feeder head 53g 
is moved adjacent the gripper at the outboard end of arcuate path 55g. As best shown in 

5 FIGS. 23 and 24, the gripper 288 comprises an elongate coil spring 290 that receives the bands 
20a, 20b, 20c between its contracted ccnls. The spring is radially mounted on the dnmi and is 
extendable by an L-shaped extension rod 294. The vertical portion of the rod 294 extends 
axially through the coil spring and is fixed to the spring top by a fitment 297. The spring coils 
abut tightly against one another when the ^ring is not extended. The lateral portion 295 of 

10 the L-shaped rod 294 is positioned to engage the ramped upper surface of a fixed cam 292, 

vMch acts to extend spring 290, thereby producing openings between adjacent spring coils tiiat 
act as holding bays to receive the elastic bands 20a, 20b, 20c at different levels. 

As shown in FIGS. 17 and 23, the cam 292 is fixedly positioned adjacent the nip 
34g to extend the spring before the feeder head 53g moves outside the gripper. As the gripper 

15 288 moves by the feeder head 53g, the cam releases the rod 294 to permit retraction of the coil 
spring, thereby gripping the bands between the coils. 

As shown in FIGS. 17, 18 and 23, a trailing row of positioning fingers 298a, 298b, 
298c are fixed along the length of the edge of the conveyor face 32g to receive the elastic 
bands 20a, 20b, 20c. The fingers may be screws with heads to retaui the individual elastic 

20 bands. The leading screw 298a has a relatively high head elevation to receive the highest 
elevation elastic band 20a, the intermediate screw 298b has an intermediate head level to 
recdve intermediate band 20b, and the trailing screw 298c has a relatively low head level to 
fecdve lowest band 20c. The positioning of the screws 298a, 298b, 298c guides the bands 20a, 
20b, 20c through the trailing diagonal contour portion 26g with the selected q>acing between 

25 the bands. 

A stationary cutting blade 300 positioned downstream of the nip 34g severs the 
leading bands held by the coil spring 290. The trailing elastic bands are held in tension by the 
retracted coil spring 290 until severed by blade 300. Another cam (not shown) is positioned 
adjacent a lower portion of the drum to extend the coil spring 290 so that the severed portions 

30 of the elastic bands fiill from the spring 290 as scrap. 

The above einbodiments describe particular combinations of feeder heads 53,53c, 
53d, 53e, 53f, 53g, grippers 88, 88d, 288, and edge margin portion, trimming. It is to be 
understood other combinations of particular feeder heads, grippers, and margin trimming 
treatm^ts will work equally as well. 

35 For instance, th grippers 88, 88d are not necessary for th use of any particular 

feeder head. If feeder head 53 is used without the gripper 88 and with material and a nip 
roll r f sufficient width, a garment may be produced ncasing the entire curved dastic 
contour and having constant spacing between the elastic bands throughout the entire curved 
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contour. If no cutter is used, the elastic contour will extend fully up the sides of the finished 
gannent. If a garment edge margin is trimmed away, the elastic contour will only extend along 
the leg opemngs in ttie finished garment. 

Preferred Method 

5 In a piefened method for applying elastic to garment material acoording to die 

invention, garment backing material 14 is moved in one direction along the flow path 16, which 
includes movement irom bottom to top about drum 28. Prior to reaching the drum, adhesive 
is applied to the side of the backing matmal facing outward from the drum 28. 

A source 39 of a plurality of elongate elastic bands 39b is provided that are 
10 guided onto the material in first and second sets, each set including a plurality, of bands 20. 22. 
The first and second band sets are guided from first and second positions moving 
symmetrically and laterally across the backing material relative to the flow path direction such 
that the first and second sets of elastic bands are deposited on the material in a pair of 
symmetric curved contours 21. 
15 The elastic bands are deposited on the backing material adjacent die nip 34 of 

the drum 24 and a oounter*rotating nip roller 32. The bands may be hdd in toision as they 
are so deposited. Liner material 17 may be laid over the badcing material 14 and the sets of 
bands 20,22 to racase the bands at the nip. The encasemmt stq> includes tigfady pindiing the 
sets of bands between the nip roller and drum. 
20 As ^own in FIGS. 1, 8, 10, 14 and 16, a selected spacing may be maintained 

between individual elastic bands in the first and second sets of bands 20, 22 throiighout the 
curved contour. To provide such spacing, the individual elastic bands of the first and second 
sets may be guided onto the material from guide points, such as those established by cylindrical 
feeder head 53a. The guide points may also be outlet apertures 104 arranged along line 107 in 
25 the feeder heads 53c, 53d, 53e, 53f. The line is pivoted relative to the one directicm during the 
lateral movCTient of the first and second positions. 

The line may be freely pivoted by the tension in the elastic bands (FIGS. 15 and 
16). Alternatively, die line may be normally biased toward a particular position, and a cam 
used to selectively pivot the line away from the particular position (FIGS. 8, 9, 10, and 14). 
30 Furthermore, as ^own in FIGS. 3—5, a selected spacing between the outermost 

bands 20a, 20c in a set may be accomplished by guiding those bands about the periphery of a 
feeder head 53a with a selected side-to-side dimension. Three elastic bands 20a, 20b, 20c may 
be deposited with constant equidistant spacing between each band where the intermediate band 
20b is guided through the center of the feeder head 53a. 
35 The method may also comprise providing material with a defined width such diat 

the curved contour formed by die first and second sets of elastic bands extoids at spaced 
intervals laterally outwardly beyond die edges of die material. The elastic bands so positioned 
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outboard of the material may be gripped and held in tension prior to being severed adjacent 
the edge of the material. 

Furthermore, the method may include the step of trimming a side maigin portion 
of the overlaid backing and liner material. 
5 While particular embodiments of the present invention have been illustrated and 

described herein* it should be obvious to those skilled in flie art that variations and 
modifications are possible without departing from the spirit of the invmtion as set out in the 
appended claims. 
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CLAIMS 

1. A machine for applying elastic to mat rial, comprising: 

a conveyor moving in one direction along a flow path and operable to carry 
material for garments; 

5 an elastic band storage for providing a plurality of elongate elastic bands; and 

an elastic feeder having a feeder head for feeding a plurality of elastic bands 
directly onto said material carried by the conveyor, the feeder head bdng movable lateraUy 
across ttie flowpath sudi that the elastic bands are applied to material on the conveyor in a 
curved contour, the feeder head being operable to feed the elastic bands onto the material 

10 while maintaining selected spacing betwe^ individual elastic bands throughout the curved 
contour. 

2. A machine according to claim 1, uiierein the feeder includes a second 
feeder head for feeding elastic bands onto the material, said second feed^ head cooperating 
with the first-mentioned feeder head to deposit elastic bands on the material in a pair of 

15 symmetric curved contours. 

3. A machine according to claim 1, wherein the feeder head has a defined 
side-to-side dimension substantially equal to the selected spacing between the elastic bands* 
and the elastic bands are guided around the feeder head to m a in ta in the fixed q[)acing 
thmbetween. 

20 4. A nachinc according to claim 3, wherein the feeder head has a 

cylindrical portion about whidi elastic bands are guided, flie central axis of die cylindrical 
portion extending at a substantial angle relative to the matmal flow path. 

5. A machine according to claim 4, wherein the cylindrical portion defines a 
circular profile, and the feeder head has a central feeding aperture that feeds an elastic strip 

25 from the center of the circular profile, the feeder head feeding the elastic bands onto the 

materia] with a fixed spacing between individual elastic bands throughout the curved contour. 

6. A machine according to claim 1, wherein the feeder head has a plurality 
of outlet apertures for feeding elastic bands, the outlet iq>^tures have a fixed spacing relative 
to one anotfier, and die feeder head is mounted for selected pivoting movraient as it moves 

30 laterally across the flow path to produce selected spacing betweoi individual Mastic bands. 

7. A machine according to claim 6, wherein die conveyor moves at a 
conveyor rate, the feeder head is movable across the flowpath at a feed^ rate that is variable 
between a maximum and a minimum feeder rate, and the feeder head fiirther comprises 
nyyh«>t™ operable to produce selected pivoting of said feeder head to different positions, the 

35 selected pivoting being related to the feeder rate. 

8. A machine according to claim 7, wlierein the feeder rate includes a 
stationary condition wherein the feed^ head does not move laterally across the flow path, and 
the outlet apertures axe arranged in th feeder head along an aperture line, the feeder head 
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being pivoted such that the aperture line is pivoted relative to the flow path during the 
stationary condition at an angle = arctan (maximum feeder rate conveyor rate). 

9. A machine according to claim 7» wherein the outlet apertures are 
arranged in the feeder head along an aperture line, the feeder head being pivoted such that the 

5 vpestxm line is oriented relative to the flowpath at an angle = aictan ((maximum feeder rate 
- feeder rate) -3- conveyor rate)). 

10. A machine according to claim 6, wherein the conveyor moves at a 
conveyor rate* the feeder head moves across the flow path at a variable feeder rate, and the 
outlet iq>ertures are arranged along an aperture line, the feeder head being pivoted such that 

10 the aperture line is pivoted relative to the flowpath at an angle = arctan (feeder rate -5- 
conveyor rate). 

11. A machine according to claim 6, further comprising a cam that engages 
and pivots the feeder head to selected positions as the feeder head is moved laterally across 
the flow path. 

15 12. A machine according to claim 6, which further comprises tensioning 

mechanism operable to mainUin tension in the elastic bands as they are fed onto the material, 
and the tension of the elastic bands pivots the feeder head to maintain the fixed gracing 
between the elastic bands as they are applied to material. 

13. A machine according to claim 6, which further comprises tensioning 
20 mechanism including a rotating nip roller with a peripheral face of the roUer moving in said 

one direction at a speed equal to the speed of the conveyor, engaging the material on the 
ccmveyor to compress the elastic bands against the material, and maintaining selected 
Icmgitudinal tmsion in the elastic bands being fed from the feeder head. 

14. A machine according to claim 1, further comprising an elastic gripper 
25 positioned laterally outboard of the material on the conveyor, the gripper being movable in 

said one direction at a speed equal to the speed of the conveyor, and 

the feeder head applying elastic to the material is movable latmUy to a position 
adjacent the gripper. aUowing the gripper to receive and grasp portions of flie ehistic bands 

outboard of the material. 
30 15, A machine according to claim 14, wheiem the conveyor con^rises a 

xotatable conveyor drum for carrying material on a peripheral drum face along the flowpath, 
and said elastic grippers are carried by the drum adjacait opposite aids of the drum. 

16. A machine according to claim 14, further con^rising cutters positioned 
laterally outboard of the material, operable to sever the elastic bands outboard of the material 

35 after the elastic bands have been grasped by said elastic grippers. 

17. A machine according to claim 16. wherrai the elastic grippers rdeasably 
hold the elastic bands, the elastic grippers releasing the dastic bands afte the elastic bands are 
severed by the cutters. 
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18. A machine according to claim 14» wherein said elastic gripper con^ses 
a body defining a holding bay adapted to receive a region of the plurality of elastic bands 
therein, a locking member shiftable between a lode position operable to grip said region of 
elastic bands, an unlock position operable to release the elastic bands, and a biasing member 

5 operable to bias said locking member toward said lock position. 

19. A machine according to claim 18, further comprising a cam operable to 
selectively shift said locking member to the unlock position to permit the elastic bands to enter 

said holding bay. 

20. A machine according to claim 14, wherein: 

10 the feeder head feeds the individual elastic bands from platforms having differing 

elevational levels; and 

the gripper includes a gripper body defining a plurality of elevationally spaced 

holding bays adapted to receive the individual elastic bands at differing devaticmal levels, the 

gripper including a locking member shiftable between a lock position opoable to close the 
15 holding bays to grip said elastic bands and an unlock position operable to release the elastic 

bands, and said gripper body being biased toward said lock position. 

21. A machine accoiding to claim 1, furtho- coaq>rising a drive cam opmbly 
connected to the feeder to move the feeder head across the conveyor. 

22. A machine according to claim 1, farther comprising an adhesive 
20 applicator operable to apply adhesive to secure the elastic to the material. 

23. A machine for applying elastic to material, comprising: 

a conveyor moving in one direction along a flow path and operable to carry 

material for garments; 

an elastic band storage for providing a quantity of a plurality of dongate elastic 

25 bands; 

an elastic feeder having a fee^ head for feeding the plurality of dastic bands 
onto material carried by the conveyor, the feeder head being operable to feed the elastic bands 
directly onto the material, through a plurality of elastic outtet apertures the outlet apettmes 
having a fixed spacing relative to one another and arranged along a line, the feeder head being 
30 pivotable such that the line pivots relative to the flow path to feed the elastic bands onto the 
materia] with selected spacing between individual elastic bands. 

24. The machine according to claim 23, further conq>rising an elastic gripper 
positioned laterally outboard of the material on a second conveyor, die second conveyor 
movable in said one direction along the flow path at a speed equal to that of die convejror, the 

35 feeder head moving adjacent the second conveyor such diat the grippe receives and grips the 
elastic bands outboard of the material. 

25. The machine according to claim 23, further comprising an dastic gripper 
positioned laterally outboard of the material on die conveyor, the gripper including positioning 
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fing TS that position th elastic bands longitudinally along a selected angle relative to the flow 
paih. 

26. A method for applying elastic to a material, the method coix9>rising the 

steps of: 

5 moving said material in one direction along a flow path; 

providing a source of a plurality of elongate elastic bands; 
guiding the elastic bands directly onto the material from a position moving 
laterally amiss said material relative to said one direction such that the elastic bands are 
ttpfAied to said material in a curved contour; and 
10 maintaining a selected side-to-side spacing between individual elastic bands 

throughout the curved contour. 

27. The method of claim 26, which further comprises the step of applying 
adhesive to secure the elastic bands to the material. 

28. The method of claim 26, wherein a second plurality of elastic bands is 
15 fed onto said material, the second plurality of elastic bands being applied from a second 

position laterally movable in symmetry with said position such that the plurality of elastic bands 
and second plurality of elastic bands are deposited on the material in a pair of synunetric 
curved contours. 

29. The method according to claim 26, wherein the elastic bands are held in 
20 tensicm as they are applied to the matmal. 

30. The method according to claim 26, v^min the individual elastic bands 
are guided onto the material from guide points arranged along a line, and the line is pivoted 
relative to said one direction during the lateral movement of the position to feed the elastic 
bands onto the material with selected spacing between individual elastic bands. 

25 31. The method according to claim 26, wherein the material has a defined 

width, and the elastic bands are fed such that the curved contour of the elastic bands extoids 
at spaced intervals laterally outwardly beyond one edge of the material, and which further 
con^rises the step of gripping portions of the elastic bands outboard of the material to hold 
them in tension. 

30 32. The method according to claim 31, further including the step of severing 

the gripped portions of the elastic bands adjacent the edge of the material. 
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